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Figure 1. The position of study area in khouzestan province and Iran
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Table 1. Kamphorst rain simulator used in height 40 and 200
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Figure 2. Total view of the kamphorst rain simulator in height 40 cm

(<) ()

S yio sl Yor elas)l )5 ond Mol CunyoolS jlwand 51 (IS ol =Y S
Figure 2. Total view of the kamphorst rain simulator modified in height 200 cm

sbsile g @ml » ol dlise o Coy g s
o odb s AU ¥ s Kb o gblel 5 olleS oo JSbl ygo gl ,d Gl slaadlge guls
-C'W"‘ ).3 9 Ul)b )L» M ).«Aw)l») Y" 9 ‘c. &L‘D)l ).)


http://dx.doi.org/10.52547/jwmr.13.25.62
http://jwmr.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.62 ]

&3 ye Loydes g (lidinw 030>

4 Gy 9 Slgy Caliste sladdge 1> (3)b do e pur g )b jloand gl&)l s 18

2 Sk N ik ©ad gy bawgle )3 jiadke ) Bk ©d gy bawgie 3 gl ) (B ©Ad g bawgle 53 Jedie ) ik Gbd Goges g
2 5kehl e ol Feoglayl o a0 slasll e b Yoo gl o aidy o slaihl e (il B oglal o ddds 50 sl e ol Yoo gl )0 agds
ohleas ik Ol 355k sl il Solel b

slaijlo e )8 )3 488> )3 yiadea ) S ) 5 L Jleand Cilise Sagls)l > Ay ) lawgie duslie —F JSS
Sl g hluas
Figure 4. Comparison of productivity sediment average in the various heights of rain simulator and intensity of 1
mm/min in the rangeland land use of Gachsaran and Aghajari structures
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Figure 5. Comparison of productivity sediment average in the various heights of rain simulator and intensity of 1.25

mm/min in the rangeland land use of Gachsaran and Aghajari structures
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Figure 6. Comparison of productivity runoff average in the various heights of rain simulator and intensity of 1
mm/min in the rangeland land use of Gachsaran and Aghajari structures
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Figure 7. Comparison of productivity runoff average in the various heights of rain simulator and intensity of 1.25
mm/min in the rangeland land use of Gachsaran and Aghajari structures
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Figure 8. Comparison of infiltration amount average in the various helghts of rain simulator and intensity of 1
mm/min in the rangeland land use of Gachsaran and Aghajari structures
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Figure 9. Comparison of infiltration amount avera:jge in the various heights of rain simulator and intensity of 1.25
mm/min in the rangeland land use of Gachsaran and Aghajari structures
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Table 2. Comparison of infiltration amount in the various heights of rain simulator and rainfall various intensities of
rangeland land use in Gachsaran and Aghajari structures
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Table 3. Comparison of run(_)ffé)roduction in the various heights of rain simulator and rainfall various intensities of
rangeland land use in Gachsaran and Aghajari structures
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Table 4. Comparison of sediment production in the various heights of rain simulator and rainfall various intensities of
rangeland land use in Gachsaran and Aghajari structures

43,85 ) yio oo VYO ©ous 4385 ) yio Juo ) A ke Ohb jlwdads gl
\YS -[¥0¥ OI)LA.?}? Lf)“;;bl“’ Yoo 9\‘~ &Lm)l
ofovy ooy el Syialo Yoo o ¥ el
ofs ey SBET= ol S raHle ¥ glis)
ANG% Ivos skl - hles Gyl Yoo glis)l

Job @l Glie (ol) @ (V) 295 pbul wbis ol
bS5 el lasijlo JS @ 1) gl siloans
) i b (LT 5 ol clabijls )3 oI5 pass
O lwgie yio lw Yoo 4 o lw ¥eo Lyl
Ol 485 )3 yio oo VTD 9V (Sl 5 (504098
Oliwe & oy ol ass oAb Gl 08 1 gyl me
03l 398 s Ll jlodsed Eld)) 53 pui b (s p0dhd98
Ol duslio (A 4 A SCS) J.mJL’;o olis 2g3 51 ool
Vooei)l » phlas 5 @bl sl ©pidss
P S Sl J ol gLl jleand el
ol b Jg 0)l6 adds o e die VYO oV slacsads
VO wad jd e Ble Yoo & oLl jleaws gl
Joda) ol lis 265 1 by e lyuss ddBy > e luo
odend gyl 55 b e Sjle o &8 Jb o (Y
Sllyy bwgie yo il Voo 4 jogilo ¥oojl oL
S dre Olpuss adBd (3 e o Y slacnd ) adg
2y e VYO &4 o)l s i3l g ol L 265 ]
Bk 0 Sl lis 05 1 (g bme lyuss Gl aads
Voo 4 e gile Feogl ol el s b leleld
VYO 5V slacas o gady Ollyy bwsio o Sl

Cal I (Gizo doyd O s o

Obl jluand jloliwl 3 &5 cage SIS 1 S

(Upscaling) (gilw wldo 13 5,5 JI,8 a5 )50 b
s She (Upscaling) (gilowlae 1 bl .
s Shy ol b & cwl galp SBSgyun
wobio 4 (glabad b odd (g pSojluil ulde I (Sgyim
o sl 5o polis sl &5 555
2 8P lie el plgie & 980 s
olizal ooy 5 Seigapin sl ik Jas
ovkie o slaanle 5l 48y sy oS b o S
(M) S pald 1) caadly Jl 2y olajl oS
(Upscaling) (gjlw whio 1,8 (sla s, J>|):c 5SS
bl 5 SB claptu 5 SB LS slasnl, b
5 GBET anils 5 (V) cul SB 63,55 bl
ol (olidie) Glues SIS ) g2 ohluas
5 SB S cbanld gl sl s wlerd
b oplple stwd s 00,08 sl 0 S sl gt
2 odlatwl Dyg0 wlhie o8 L slajlwdnds ;| ooliis!
s by diud San b b Ly a5 jimgl ol
) e & atdly 215 Sy S il Sl &
9 Y obie 3 SB il slacsSeisl cul p3Y


http://dx.doi.org/10.52547/jwmr.13.25.62
http://jwmr.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.62 |

‘_;>|)a Lé)w 9 ub-""‘“’ 0 jo>

Ve g 5 Plly) Blisce glaadlse 1 ()l d> Copu g (b jlednd B i 18

Sl & 48 3985 BB it JS jobar | S aw (U
5 bl il ) SBcpidei e e
5 Egamme ;5 Al 4zl glalinMo b5 Lid ol
@ o ilo Yoo & gLl jleand (al5El L oS o ol
o Cegw bl clld e gdgas b aSG) clde
5 Sblgy 9 Cgwy ke odel Cavdy (slmodld 39 0 Kod 3
@ Wlgie 9 1)l gt lizebl Cubl (621358 (s
& oli)) 4 dogr o Lol sl S b bl
S yged B C sy gy WS o bsies o] 51 ool olad
NS (o 055 0 (o) g & e glaces o b nll
S 1y odel Cawd 4 slaodly o Uad lie Wlgh o aS
@ ojlad fasy b g bl jleand glisyl Gilil b Ll s
4 090 U dgdi g ow) 9 Sllgy (sbaedly o ce o
sogat JSB jal ol J> Ngd oo S35 (Bly Ll
(epasy JSb ol WS e 095 a ol @l &S cul
okd &5 olSin g amde Liall |y yieadl SISlaol i
OB Cld Sl ey o0 (gae atule ey S @ olib
Ohb leand vz 5PV Joio) S o0 S5l
Fo oy JolV agde e do e (g S ypialS
9 Ol e ad Mol b & a3l (o oo 3 @y
Jo5 YANQ 3905 & woye yia b Yoo & o] b)) s
el 39 g @ opl &ty aidee ) @ye o p
Sl g (hluas wilo 93 )3 Jiale 3 sloadlge ) yuss
Caowl g pladng 9 (V) VoS wlados b oS cuwl oud
5 &S el o ge & (1) lilSen 5 S (1)
waede Sloj 4l > (SW)k ©ad HUS ol e
Cilas o> (o Bl oLl (Saulod ) e sesrde
5 fhe sl niee S el )b
5 Bl csile » SB Lilop il clailss
obb ohbd wbys 36 phir 5P e
s dgnd £105) e | &S Cosl S s &y 0SS5 59
sty FB Gl e ol Voo 4 e Blo ¥e 5l 0L
2 J95 YNWE e 1> @pe yio p Jo5 WV 292>
sgbr bl @hlad 36 o)y el 3 @yepie
0P5lg bg el (b 4 Sy (35 (S b paites
&S g ldbgme Iz &S xaw bl 4 alp
S e Sy S Gleyd o o)bp 1y dlge Cuwiles
2 b ey gt 5o bl Sllab b cpimen
0% 4pd b phipholed Gl S 03y (i) oa
95 Ul ) Gpddst & Ol x5 5 diwg ghaw 4
Ol B 3 s e I (S5l (b ) Sllyy adss
o> Ll pgd A Byl o &S WS o oS S
9 ul)l) o)laé o3Il )by ul.ubu ol 4>)§1 W
Oy Sl At BdgeeS (S join (Sl lacas
Giltses glgl o 1> NS Soilatpus clocsglis &5 cunl
3Pl 3 & cwl gl LS lagize g (SH)b
Wbl olad (alihlop b (bS5l alols oiux
b &S &5 dgd e (55 amE Egatme ) Cawl adl QUL
b oyl cle 4 ol Yor Ll leans (il

o ob L 08 1 oyl pixe Slpuss adBy > e o
& Cowd Mg Ollgy Wilw 93y j0 &S dad o lis
(V55 JS) adbin ol ol Sloed i) st
el » hluas g gl sl CUlg) a)g duslie
2 MG Sy 5l Ol L jlodnd (6 yie b ¥
CuoyorolS zuls b &S )by adds o o Lo V slacns
Voo a4 bl jloand gl Gl by o)l cdillae (V1)
Olyods jo 4ddd 0 oo VYD Cud > jie Sl
OhlaS slasile 3 (¥ Jeas) oy ol a5 o pime
Voo ay o gls ¥e 5l slughl g i b o)l
Y0 5 ) lacad 3 sy wgw) bwgle yio e
aons DN Ui 095 51 oyl me il s 4B )yt Lo
Obb Slodnd el )5 5085 b iy gw)y o5 b LS
aesMo JB &S aad o lis 295 1 (Sl wls ad
hleS 5 olll wile plasijle )3 (F Jgiz) Cuny
$9) » Sllgy @Y obnl wiiS o Wy ool Ul &S
S s b 5l S i 33552 la S
Sl Sl jus e cepw JialS caw g ol
dgo g gy i el a1 g ol ke (59,0
9 0% URoR i b 45 398 0 Uly) dlewg 4 oo LB
3 OA) oY 5 g 9 () S 9 )90 (F) OhSen
oy or a8 oly L gl (0 9 ¥ SKE) 5yl cillas
S ohb Sleand W)l & cond Sjle 9 e
Sl 3985 9 SUlg) Gline & Jb > s (gl gine
Olipe 9 8l oLl Sleand eyl & Cuns e
nd (W] 5 4 Comd |) Comlao opyide dde8
Oljee &Sl cde b lis 263 5l il 90 a3 ohL e
22 30 ohb e eli)) 4 cuns (o) Cumlus g,
Sy Mg Cgwy oS Canl pl ol L 263 1 W5l 0
ol cwl SB S Cleogas b cos
S8 s 13 o it 5 S (S5 lumga
w5 o5 iy Mgy e o o 2 255 o 5
25 > e b o (V%) sblyige S s Sliaogas
Obl ©hld so copw 4 ad Se35 5 oLl jle 4wl
JB b SB plesd Claogas > i des
Spdde8 Oy Cole > g Sllgy e > (slabeaMe
5 Sl clbbijls Cowy Mg duglio LS o £lig] S
ol bl jleand e ls ¥ooeli)] ) ol
4885 )d yio o VYO o) laad > (o) pxe lyuss
)b callae (VF) basrw g (g0l Guind guls b a8 35l
oy g bl lodnd el Yoo glis)l > (g
Sl Glis 263 3l gyl re il oad Sl ud 90y
S bl opkad s ol jleand gyl Ll L
03,id b ol S 038 o il S maw p Goyb
Sy S plys sl 5 S s (I3l g 8
2l e e S gl Wlgi e Gimen Kildon 1) (e
5 38lis Llgi oo 45 1S slom) SosS SE oy ob
Wl 53 D |y (e o (550 st 5 hge |y ajp
Sl oo (Ceolbesds o oo S 3l 208 lil) S (65555


http://dx.doi.org/10.52547/jwmr.13.25.62
http://jwmr.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.62 |

\A)

g M3k pade g)bssul slaojlu glyl (Sl ) Sl
S gl b ol jlednd o5 5ed o0 Sleidy
9 SFEE s @l & Slop pegtle Vool i

Aol s 4 ol b blpd 4 Koo

(&3l yo Lo ydes g (ylidirw 030>

VEN ylianls g 5les /Y0 oyl /235w Jlo juul 055 o pte doliimng}

dgdse SedF A Copw & ohl Slhlad e (90>
O‘}.:.n 9 4_.:1.3|9) 9 Logw) WSle ool Cawdy dh‘bo)b
4 dilgice 9 I sy Glisebl Cubl SB (g 4008
G35 (6538 @l g Wl S0P (b bulyd
S ul s SBpddel e 5 gy 9 Uy,

&l
1. Ahmadi, H. 1999. Applied Geomorphology, Volume 1 (Water Erosion), Second Edition, Tehran,
University Press, 77 pp (In Persian).

2. Bagarello, V., V. Ferro, S. Keesstra, J.R. Comino, M. Pulido and A. Cerda. 2018. Testing simple
scaling in soil erosion processes at plot scale, Catena, August 2018,167: 171-180 p.

3. Chen, Y., J. Tarchitzky, J. Brouwer, J. Morin and A. Banin. 1980, Scanning electron microscope
observation on soil crusts and their formation, Soil Science, 130: 49-55.

4. Corona, R., T. Wilson, L. Adderio, F. Porcu, N. Montaldo and J. Albertson. 2013. The estimation of
surface runoff through a new plot scale rainfall simulator in sardinia, Italy, Procedia Environmental
Sciences 19: 875-884.

5. Dong, J., K. Zhang and Guo. 2012. Runoff and soil erosion from highway construction spoil deposits:
A Rainfall Simulation Study, Journal of Transportation Research Part D, 17: 8-14.

6. Duiker, S.W., D. Flanagan and C.R. Lal. 2001. Erodibility and infiltration characteristics of fire major
soils of southwest Spain, Catena, 45: 103-121.

7. Edoardo, A.C., C. Giovanni and L. Abate. 2016. Beyond the concept of dominant soil: Preserving
pedodiversity in upscaling soil maps, Geoderma, 1 June 2016, 271: 243-253 pp.

8. Fathizadeh, H., H. Karimi and M. Tavakoli. 2016. The Role of Sensitivity to Erosion of Geological

Formations in Erosion and Sediment Yield (Case Study: Sub-Basins of Doiraj river in ilam province),
Journal of Watershed Management, Volume 7, No. 13, Spring and Summer (In Persian).

9. Jordan, A. and L. Martinez-Zavala. 2008. Soil loss and runoff Rates on unpaved forest roads in
southern spain after simulated rainfall, Journal of Forest Ecology and Management 255: 913-919.

10. Kamphorst, A. 1987. A small rainfall simulator for the determination of soil erodibility, Journal of
Agricultural Science Netherlands 35: 407-415.

11.Li, 1., J.E.A. Storm and D.J.R. Walstra. 2018. On the upscaling of process-based models in deltaic
applications, Geomorphology, 1 March 2018, 304: 201-213 pp.

12. Meyer, L.D. and W.C. Harmon. 1994. Susceptibility of agricultural soil to interrill erosion, Journal
Soil Science Society of America, 48: 1152-1157.

13.Moore, C.P. and J. Singer. 1990. Crusts formation effects on soil erosion processes, Soil Science
Society of American Journal, 54: 1117-1123.

14.Morady, H.R. and H. Saidian. 2010. Comparing the most important factors in the erosion and
sediment production in different land uses, Journal of Environmental Science and Engineering, 4(11):
1-11.

15. Mostafazadeh, R., S.H.R. Sadeghi and A. Saadodin. 2014. Analysis of sediment graph and sediment
measurement rings in golas oshnaviyeh watershed, West Azerbaijan, Soil and Water Conservation
Researches, 21(5): 175-191 (In Persian).

16. Nicolau, J.M. 2002. Runoff generation and routing on artificial slopes in a Mediterranean continental
environment: The Teruel Coal field, Spain. Hydrological Processes. 16: 631-647.

17.Perez-Latorre, F., L. Castro and A. Delgado. 2010. A comparison of two variable intensity rainfall
simulators for runoff studies, Soil and Tillage Research, 107: 11-16.

18.Poesen, J.W.A. and H. Lavee. 1991. Effects of size and incorporation of synthetic mulch on runoff
and sediment yield from interrills in a laboratory study with simulated rainfall, Soil and Tillage
Research, 21: 209-223.

19. Raisian, R. 2005. Investigation of the amount of erosion and sediment in the gregak area using rain
simulation, Soil and Watershed Management Institute, Applied Design, 156 pp (In Persian).

20.Richson R.J. 1995. Experiment techniques for erosion studies: rainfall simulation, Institute of Water
and Environment, Cranfield University at Silsoe, Bedford Shire, UK, 49 p.

21.Sadeghi, S.H.R. 2010. Study and measurement of water erosion, First Printing, Tarbiat Modares
University Publications, 200 p (In Persian).

22.Sadeghi, S.H.R., L. Gholami, A.A. Khaledi Darvishan and A.A. Telvari. 2008. Analysis of sediment
graph Data from chehel gazi Basin in gheshlagh Dam, Iran Water Resources Research, 4(3): 47-56 (In
Persian).

23. Saeediyan, H., H.R. Moradi, S. Feiznia and N. Bahramifar. 2014. The role of main slope aspects on
Some Soil Physical and Chemical Properties (Case Study: Gachsaran and Aghajari Formations of
Koohe Gagh and Margha watersheds of izeh township), Journal of Watershed Management, Volume
5, No. 9, Spring and Summer (In Persian).


https://biblioteca.sagrado.edu/eds?search=y&query=%22Bagarello%2C+Vincenzo%22&type=AR&searchfield=AU
https://biblioteca.sagrado.edu/eds?search=y&query=%22Ferro%2C+Vito%22&type=AR&searchfield=AU
https://biblioteca.sagrado.edu/eds?search=y&query=%22Keesstra%2C+Saskia%22&type=AR&searchfield=AU
https://biblioteca.sagrado.edu/eds?search=y&query=%22Comino%2C+Jesus+Rodrigo%22&type=AR&searchfield=AU
https://biblioteca.sagrado.edu/eds?search=y&query=%22Pulido%2C+Manuel%22&type=AR&searchfield=AU
https://biblioteca.sagrado.edu/eds?search=y&query=%22Cerda%2C+Artemi%22&type=AR&searchfield=AU
https://www.sciencedirect.com/science/article/abs/pii/S0016706115301397#!
https://www.sciencedirect.com/science/article/abs/pii/S0016706115301397#!
https://www.sciencedirect.com/science/journal/00167061
https://www.sciencedirect.com/science/journal/00167061/271/supp/C
https://www.sciencedirect.com/science/journal/0169555X
https://www.sciencedirect.com/science/journal/0169555X/304/supp/C
http://dx.doi.org/10.52547/jwmr.13.25.62
http://jwmr.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.62 |

3y Loyden g Qlidonas 050

vy Gy 9 Slgy calisco sladdlge 1> (5)b d> e p g b jload &) s i85

24, Saghafian, B., B. Ghermez cheshmeh, A.M. Ghaffari, A.R. Telvari and A.H. Charkharbi. 2002. Study
and determination of laboratory rain simulator criteria in accordance with the country's climatic
conditions, Publications of Soil Conservation and Watershed Management Research Institute, 70 pp
(In Persian).

25.Sanguesa, C., J. Arumi, R. Pizarro and O. Link. 2010. A rainfall simulator for the in situ study of
superficial runoff and soil erosion, Chilean Journal of Agricultural Research, 70(1): 170-177.

26. Schindler Wildhaber, Y., D. Banninger, K. Burri and CH. Alewell. 2011. Evaluation and application
of a portable rainfall simulator on Subalpine Grassland, Catena, 56-62.

27.Sheklabadi, M., H. Khademi and A. Charkhabi. 1998. Runoff production in soils with different
maternal materials in Golabad watershed, Ardastan. Agricultural Science and Technology, 7(2): 85-
101.

28.Walling, D.E., A.L. Collins, H.A. Sichingabula and G.J.L. Leeks. 2001. Integrated assessment of
catchment suspended sediment budgets: A Zambian Example. Land Degradation & Development, 12:
387-415.

29. Wilcox, B.P. and M.K. Wood. 1986. A hand portable single nozzle rainfall simulator designed for use
on steep slopes, Journal of Range Management, 39(4): 375-377.

30. Wischmeier, W.H. and D.D. Smith. 1978. Predicting rainfall erosion losses: a guide to conservation
planning. USDA Handbook. 537.

3l.Yang, Z., L. Yang and B. Zhang. 2010. Soil erosion and its basic characteristics at karst rocky-
desertifi ed land consolidation area: a case study at Muzhe Village of Xichou County in south east
Yunnan. Journal of Mountain Science, 7: 55-72.


http://dx.doi.org/10.52547/jwmr.13.25.62
http://jwmr.sanru.ac.ir/article-1-1122-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-13 ]

[ DOI: 10.52547/jwmr.13.25.62 |

Journal of Watershed Management Research, Vol. 13, No.25, Spring and Summer 2022 ............oeiiiiiiniiiiiniiiniiinaenen 73

The Role of Rain Simulator Height and Rainfall Terminal Velocity Changes in
Different Components of Runoff and Sediment

Hamzeh Saeediyan® and Hamid Reza Moradi?

1- Research Assistant Professor, Department of Soil Conservation and Watershed Management Research, Kerman
Agricultural and Natural Resource Research Center, Agricultural Research, Education and Extension Organization,
Kerman, Iran, (Corresponding Author: hamzah.4900@yahoo.com)

2- Associate professor, Department of Watershed Management Engineering, College of Natural Resources, Tarbiat
Modares University, Noor, Iran
Received: 24 November 2020 Accepted: 27 February 2021

Extended Abstract

Introduction and Obijective: Rain simulator is a device that can create raindrops on small plots
with similar rain characteristics in nature. Gachsaran and Aghajari formations are one of the
most erodible formations of Fars group. Gachsaran Formation has salt, anhydrite, colorful
marls, lime and some shale. The Aghajari Formation consists of gray and brown limestone
sandstone and gypsy red marl and siltstone.

Material and Methods: In this study, in order to compare the role of Kamphorst rain simulator
height in changing different erosion components, some parts of Margha and Gach Kuhe
watersheds with an area of 1609 and 1202 hectares were selected. Kamphorst rain simulator was
located in rangeland use at 40 and 200 cm height and in total, in both structures performed in 12
point and three times replicates and erosion different components such as runoff, sediment and
infiltration were obtained at precipitation intensities of 1 and 1.25 mm/min.

Results: The results showed that sediment yield in both structures did not change significantly
compared to rain simulator height, while runoff and infiltration were more sensitive to rain
simulator height and infiltration was the highest sensitivity to change in rain simulator height in
both structures.

Conclusion: In general, the results showed that with increasing the rain simulator to 200 cm,
the obtained data such as sediment and runoff and infiltration are more reliable and can be
closer to normal conditions due to the somewhat close rain droplet speed. In addition, more
accurate results are created in runoff and sediment estimation and soil infiltration, which can be
more useful in designing watershed management structures.

Keywords: Gachsaran and Aghajari structures, Infiltration, Rain simulator, Sediment
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